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b/U^> : £Syt*i/>f-}'—emtRtti*ttm5. 8 K b <Z)D 
NA|jtT'$ot, «ffK»3R©«JWr«Pfi»*«Ba«HI : 1, EcoRI : 2, Hpal : 1, Kpn 
I : 1, Ncolrl, NspV:l % Sacl:l, Smal : 2, SphI : 3, Xhol : 2, Clal : 0, Dral : 
0, EcoRV : 0, Hindi 1 1 : 0. Ndel : 0, Nhel : 0, PvuII : 0, Seal : 0, Sse8387I : 
0, StuI : 0, XbalrO-e&y, &>TK^irfflmBmi&m : 
lit 11 
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?:tt5z:i:&Mi:tSDNA^ 0 
iHiODNABi^ 

Otfe5fM3 fC|B«©IBtft*. D N A„ 
K^J*©To«L©^r*K^## : 3 ^ yg?SB^J$rn- F-T^M^ci:, TomM 
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ziti ?> (Dmrnttmrn l t , ih^j## : 3-7075; ^sb^j * m -t %> TomL — to 

TO^^< ^=fol olcx^-^-MB^J^#^E-r§«#^5lciH«©DNA^r>to 
[»*£7] TomQ©^-r^BH^©fH^J#^- : 8075 ; {g?IB#f 3b 3 — K 

1-<5M€S:J€lC-^tf|t^ 5 £ fctt 6 tCffi«<Z)DN A Wf^T. 

[ft 8 ] 6^fdi7 tCffi«© DN A Wrtf©^-* S#««©SJ>fc 

T?©3EIS & £ C $ i±T# & 3 £ £#$t il i" * D N A mfto 

Iff #3® 9] <P&< fc5bTo«L~TonP^e>«;S3Ky KO^-TS h^/X 

: 2 075 ymSH^J^^«»J## : 2 ©7 5 yBftBBJOfe h;i/X>^E7 rT^S^ 

Sl^l:^tf^^ t-5TomKM D NAIt^ 

[f#SlO] ^tX^-*-^ »^5~8©V^'r*l3^JC|B*©DNA 
Wi/ifc, ^#-££^1^ Wi7U=E-$-}l, fR D N A Witf £ 1DNAH 

©T?&S3Mfcg9 tCffi*<Z>ffliM.DN A. 

^«T|g lC*g-£f § ft $^ 5—8 <D V^ -T tl^lCfHS© DNA Wt# il . >< ? # - £ 

[fMi3] tfrta^i^t>*^2(Z)^n^-^-, mmzmm^? 
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[H^14] m&mS. 3^T*l;MCga*©iSfi&X.DN 

o 

[»#£2 1 ] «Efc#Sj&T?**Sf#£ l 8 JC83*©^«f*«S. 

2 2 ] zm&mw&mit&toifi h U * n n x y 1/ > (tce) 
i?^nnif i/> (dce) 1 7~2 1 ©V^tlfrlC 

o 
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*mm-zi£z>m^2 5 izmm<Dmmw^m B 

[ff#£3 1] ^K«SI»&*tJ«fflifilC?s§gg±«|&»A-r-5»*«2 8 

##2 8 fcSB*<z>3t#te«#8u 

«3 3 izmm<Dmmmw.x& 0 

3 3 JciB8©«3MMfc#8s 0 

#£3 5 lCfE«tf>^M#& 0 

[3S*3S 3 7 ] jRffr&<»# hU^DDifl/> (TCE) RZf 

^□OIfl/> (DCE) (Z>*J>J&< — #T*&Sff:£:)g2 4~3 6 0)^1**1 
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[HN^3 9] IB*ff£©6iflI## : 2~8<Z)^-r*lfr 1 o<Z)T ^ BfeBBW 

> h/KU^^ KTomK$:J5tC^-reif^4 0\zmm<D V)\s^>=£J Jt*ri/>f± 

tKU^^ KTomQS:3glC^-r-5M^4 0 ££&4 1 iCfE^CD h /bx>=E 7 
[|ff*3g4 3] $$£4 0—4 2JC8B*© h 7 3r if 

[0 0 0 1] 

#18*9! tt h > *e y * * 2/ 4* ^ - -ferity-? & ^-tf ff^jfc DNAllt. roD 

n a mftzstimMtemmx. dna, r ©ibui*. d n a *7g««t!i#, 

fe«fctJfi©^3BC#|#S:mv>feM;^nn3i^i/> (tce) ^^nnif i/> 

[0 0 0 2] 
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^DDxf i/> (pce) ^hu^nnxf u> (tce) , V9 nnx^i/> 
(DCE) *©»»ffi^«ifftiR'ffc^JC *Sf§Sl3!>«^«i >J0®I«ot^S 

[0 0 0 3] 

r<z><ke>&;ih^e>, **8tt^«tftj|lfl;-£i|&©Bfc£, ^#fci«, ASSIST* 
Sfca&TMg&asjHTf&y, EMEK:i&g&S«r©l»$fi EH&KJCfcSiR 

[0 0 0 4] 

TCE^ifi:L/Ht Welchia alkenophila sero 5 (USP 487736, 
ATCC 53570), Welchia alkenophila sero 33 (USP 487736, ATCC 53571), Methy 
locystis sp. Strain M (Agric. Biol. Chem. ,53,2903 (1989), Biosci. Biotec 
h. Bichem. , 56, 486 (1992), |s|56, 736 (1992)), Methylosinus trichosprium 
0B3b (Am. Chem. Soc. Natl. meet. Dev. Environ. Microbiol., 29, 365 (198 
9), Appl. Environ. Microbiol., 55, 3155 (1989), Appl. Biochem. Biotechno 
1., 28, 877 (1991), 4#M¥02-92274#&#, ^^03-292970#fg), Methylomo 

6 ffiSE#^ 11-3080870 
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nas sp. MM2 (Appl. Envirron. Microbiol. ,57, 236 (1991)) , Alcaligenes 
denitrif icans ssp. Xylosoxidans JE75 (Arch. Microbiol., 154, 410 (1990) 
), Alcaligenes eutrophus JMP134 (Appl. Environ. Microbiol., 56, 1179 (1 
990)), Alcaligenes eutrophus FERM-13761 Off H§¥ 07-1 23976 #£t^). Pseud 
omonas aeruginosa JI104 (#^S^07-236895#^t$g), Mycobacterium vaccae JO 
B5 (J. Gen. Microbiol., 82, 163 (1974), Appl. Environ. Microbiol., 54, 2 
960 (1989) , ATCC 29678), Pseudomonas putida BH (T*jt^5^lfe, 24, 27 (1 
987)), Pseudomonas sp. strain G4 (Appl. Environ. Microbiol., 52, 383 (19 
68), |^53, 949 (1987), |Sf54, 951 (1989), M56, 279 (1990), |Bf57, 193 (19 
91) , USP 4925802, ATCC 53617, Z1<D® Pseudomonas cepaciaii^jtg^ *i 
TV>fc^, Pseudomonas sp.fC^Jg cStlfe), Pseudomonas mendocina KR-1 (Bio/ 
Technol., 7, 282 (1989)), Pseudomonas putida Fl (Appl. Environ Microbiol 
., 54, 1703 (1988), |ef54, 2578 (1988)), Pseudomonas fluorescens PFL12 (App 
1. Environ. Microbiol . ,54, 2578 (1988)), Pseudomonas putida KWI-9(#g§5jZ 
06-70753#£^), Pseudomonas cepacia KK01 (#^06-227769#^^), Nitro 
somomas europaea (Appl .Environ. Microbio., 56,1169 (1990)), Lactobacillu 
s vaginalis sp. nov (Int. J. Syst. Bacteriol. , 39, 368 (1989) , ATCC 
49540), Nocardia coral lina B-276 (#^^08-70881#^#, FERM BP-5124, AT 
CC 31338) &£##^£;ftTV^ 0 
[0 0 0 5] 

flt3gtC£^T&, m ©iiii©M^-e© 1 1 T C E f ©SUMISi 

l ^ t & w e> t <z> - -is X- , mm^m m& iz \*&m&< t <d g mmm. x$> 
^TCE^<Dm^mm^m^m(DmKmm^mmmM(D^niz^m^^^ 
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71; h ^ ^ 0 t^mmit^mit^^^xmm^mmmwx- 
^ am®. &m v z. t & gt^t ©jfc m & * <z>^# # & v ^ e> & ps^ $ 

[0 0 0 6] 
[0 0 0 7] 

itMilbTh'J^h77>^^S^^lfc (#^4-5 0 2 2 7 
[0 0 0 8] 

^&"e«tffl/T^-5(Appl. Environ. Microbiol., 58, 3977 (1992), ffli^^^W 
0 92/19738^) D ife^$>f»TCEMT^S^fn^- hU 

[0 0 0 9] 
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#^8-294387#^fgfC^VNT, — h n V V V iC <£ o T^M 

£ fx V V «NMMt & #51 iir , Tli38tt^««5lS'f 33 <fc £ 
^be>S®t^JMl^ (FERM BP-5352) tfSR^StlT V*£. -#T% iuig#B£tC 
i^I^IIltTCE #8?fg S: 3§3! £ ii\ ^ 4x £ ihffiffc £ L T tc 
ig^-tSf^&Mif^tlT^TV^ (Environ. Sci. Technol.,30, 1982 (1996) 

) o 

[0 0 10] 
[0 0 1 1] 

S/a- F^X • * > KS/^" KR-1 (#H§¥2-503866#&#) , S/a- 
K=Et^ • KWI-9 (#^¥6-105691#^) , F^* • 

, bh («ttk- ±aif5Sfefc-e©i»ih*f5«K:w^r*w^^ 3 taitmii, 213 

(1994) ) % i/a - K=EtX • ^f^F 1 fif 0 hM>«iI^i:i/a 
U y K*^«:«#-rS?B««iJMfc (#1^7-143882) fciftfW&tl*. Lfr 
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[0 0 1 2] 
[»^##»fc L J: 3 * MH 

^mm^mmxuN a. z(Dmm^.DNA^unt^mmmm^^h. * 

fc, £©^K«&#&«v*fchy *nnx.^i/:/ (tce) ^^nnifl/> 
(dce) ©<fce>^#^ffi^a^^t:-ir^^«kt>*h;i/^>, ^>if>, -7zlJ- 

o 

[0 0 13] 

^7 *3r>>>f^- ■fe'Sr#>t1-S^^f7^;i/^^;i/7 i U 7 • -fer?*/7 (Burkholder 
ia cepacia) KKO 1 ( |0ifePseudomonas cepaciaT& *J „ jtIjg#£ifrX^X 

M^s^l!fWBftm^c>r*^^^^»&^c3lt5^^T*f6snTv^s Q ^tea :^4^3 

HUH, ^f£#-^ :FERM BP-4 2 3 5) Ft5S 

ae^oMJCfifc^u, *»«Sr^jES*rsK:Mofc. i"^t>t>*|g^iih;yai> 



1 0 



mSE#¥ 11-3080870 



10—310801 



[0 0 14] 

XJl/ZftJU-rV y ' -fe^S/TKK 0 1 # (J^TK K 0 1 tt£ v> 5 ) j&*e>#«t3*l 
rit'KKO l«c©e^ttt»tt3BtfeJ: W#:£&Co^TkM#lf§¥06-22769 

[0 0 15] 

*»WJCS»*^(Z)DN AWr>i©4Mttt. KKOlttCD^DN A&«fRS»fRSaii3AI 

AtfLB^fifi ( 1 V <y h JVtplZ h V zf h > 1 0 g /^rcap* 5 g /m.it^~ V U 
A5g£llrtf) fc£T~ig#U Ff^l/tttb'J^A (SDS) #4TT'7 0 

ISIS a u 3AI(M##8¥ICJ:»; l£iifc^£^tf$?J 5 

. 8kb0DNAi/t»iil^T'tS. i: ? IC ItHfeD N ABfttffc, 
BamHI-e^^Lfey^^.^ K^<*#-, Mx.&£pUC18£ :7>f >f — 3 > LAf 

/\><z>:fr&ic<i: *j=3>tf^> h-fe;i/i:Lfe^:M^JMi09^ificM^glA^^^- 

[0016] 
[0 0 1 7] 



1 1 
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BamHI 1 

EcoRI 2 

Hpal 1 

Kpnl 1 

Ncol 1 

NspV 1 

Sad 1 

Smal 2 

SphI 3 

Xhol 2 



&33, Clal, Dral, EcoRV, Hindi 1 1, Ndel. Nhel, PvuIL Seal. Sse8387K S 

tui, xbai <D^mmmm<ommmmz^^xitmuNAm}i^izit^.tELt£i^-D 

[0 0 18] 

y=£JJt*ci/>f±-1il&te3'£. ITtt, AJU^iH^V T ■ 1zr?S/7G4 5223 PR 
1 (Burkholderia cepacia G4 5223 PR1) fi5fetf>& CO (2fcffl#fF^5 5 4 3 3 1 7 
#) , Ai^^^fU 7 -Xlf— $/X JS150 (Burkholderia sp. JS150) ffi^fe© 
tjtf) (Appl. Environ. Microbiol., 61, 3336 (1995)) , F^^X • fcf>r 

y-r--f PK01 (Pseudomonas pickettii PK01) &%k<D%(D (J. Bacterid., 176, 
3749 (1994)). 1/ =l- K=E"*-X • F^"*" KR1 (Pseudomonas mendocina KR1) 
m$k<D*j<D (J. Bacteriol., 173, 3010 (1991)) ##^3 tlT £ *J , 

S/*FA#£ — • A^nytf-f NCIB8250 (Acinetobacter calcoaceticus 
NCIB8250)ffi3fc<Z>t>tf> (Mol. Microbiol., 18, 13 (1995)), i/ =l - F^E^X • X 
If— S/X CF600 (Pseudomonas sp. CF600) ft^fctf) (J. Bacteriol., 172, 68 
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26 (1990)), i/=L- F^E-^X • "t^^tf— $/X(Pseudomonas spp .) & &(D % <Z> ( 
J. Bacterid., 177, 1485 (1995)), t/=L — K^-^X • 9 P35X (Pseudomon 
as put i da P35X) \&m<D%(D (Gene, 151, 29 (1994)) j^£g££ tlT l>£ * 
M IC W £ D N A Wrfir l± V* -Ttl© © £. £ i&ffK&iii&Bl £ M £ =fe © T? 

[0 0 19] 

3 <Z> J: 3 tC L/ T ft tl D N A m¥\ &PUC181C Jfi*»iL * * Tffc «i3r# 

* # - ft ^caLi:Mlj%.TM r £ %T? %. So 

[0 0 2 0] 
[0 02 1] 

l) b;i/x>^^^3p^y^— 

3) &mnmmm*'&tt'<9*- (^9*$k«o 
tf-*yhtimm?&&5&Mm<D*0%:m^z>z:ttfx*g2> o Mz.it. x^- 

[0 0 2 2] 

liOTffitte^l/TfcL T^fcfS/U^WffiJte^, #:hV-fS/> (G4 18 



l 3 
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[0 0 2 3] 

smmmmwuLTte. ^^^m^m<D^<x^m^mmm^mthxmm't 

KRSFioio ft&©ffi^J& ££Mv^r 5 0 ^Rfoiirtt^ 

^£-£tf<##-pBBR122(Mo Bi Tec ) & £ £#JJgi-£ 3 £ oTfgT&So 
[0 0 2 4] 

^-t-HLTl*. lac % trc % tac, T3. T7& n # #5flJM «rfgT*& 

So bTlirmB^-^n>^-^^-^^if$:ffi^Sr i:*^ 

#©#AlC<fcU, <iV?U\Z)\sttj$=7>7 hS>K(IPTG)&£(D$i##lf£fCj;£fgfJ 
[0 0 2 5] 

tefcMv^fc.fcV^ — *-^©Jfi«Att1WIS»lRNcoI-©»fasffiS: 
5/X-*/s>3 K>-£&3ATG &£V^*GTG fg$c£NcoI^»r»ffc&:ftffiS-e% £ «fc 

t>mt-?2>£mmT'$>z> 0 ^t^r^-^^^if^m^r^m^miz^^x^^^^ 

c $&M<DMM J \t<Dt=.&>iZ^ vs. V UT-ifHI &5miBal31 JlVVT-M 
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[0 0 2 6] 
[0 0 2 7] 

*lfc£v*;fr3kS*ja>T?%».fc<* *#ft{C|±x5/:c y ^7(Esherichia)JR* $/=l- K 
=6^;* (Pseudomonas) U 7 (Burkholderia)M. 7S'*h/**£ 

— (Acinetobacter) M> ^^"fe^ (Moraxel la) Jp§> T^^U^f^T. (Alcaligene 
s)M, tf^U^* (Vibrio) M> J JjJWT (Nocardia) (Bacillus 
) M, (Lactobacillus)M. 7^0^ — (Achromobacter) 

M> TMDA^ ^-(Arthrobacter)JR, ^D3>y*^ (Micrococcus)M, V 
>f zlA^-f-U ^'A (Mycobacterium) JR. *^Ui/±7. (Methylosinus) Jg. J*^" 
^^^-^ (Methyl omomas) Ms ^;i/3f7 (Welchia)M* ni/Xf^, (Methyl 

ocystis)J|. — hDV^t^ (Nitrosomonas) H> "tf *y □ ^ "fe X (Saccharomy 
ces)M> iiy*J# (Candida) (Torulopsis) M, lzm?Z>U£. 

[0 0 2 8] 

££&Cte\ J l$c. JMl|t, i/rz- K^^-X • Xfcf-S/X (Pseudomonas sp 
.) TLlt, KKOl^fU S/a-K^tX'TA*!)^^ (Pseudomonas ale 
aligenes) KB2t, 7 U 4**^ • X tf- S'X (Alcaligenes sp.) TL2 
«U tf^y^r- Xtf-t^X (Vibrio sp.) KB lffiteE<D^WHt&yn&£T$/ 

n «b ©»*ttM#xmafl>fK^*x^xMia*ws«mK:*tts nfe y* kko 
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(SffcB : Wc64?5J3 2 5 0, :FERM BP-510 2) 

JM1« 

: ¥^7^1B 100, ^ffe§# : FERM BP-5352) 

TLlft 

(^f£B : ¥^7^1^ 100, ^f£#-*§- : F E RM P- 1 4 7 2 6) 
T L2ft 

(SltH : ^j&6*fl 1H150, ^ff6## : FERM P- 1 4 6 4 2) 
KBli 

(Stt'H : ¥/&6*pl IB 1 5 0, ^itS#: FERM P-14643) 
KB 2#fc 

(fit 0 : 6^1 U150, : FERM BP-5354) 

J lMJMlftil ^^JHU^A^^U^A • ^tf-i/^. (Coryneba 
cteriumu s P .) £ LTfHg3ftfc©T?, ;6^£:fr^tC«^VATWf£2 tlfctf, 

n u *;^f'J ^A«tcM£fcv\ £ig«>£>*i££#>, zLtie>©WK{cfe 

WSM0D^A^Ii& £i§gi& U #tc, rju rjMlj JM 
J l*^e>^MM$:Mvx^M^CJ:oT^M^-&TS?#bfe : fc©T' 

[0 0 2 9] 

L,-tv*.6£jR&fc«sLLfcy iTis^Mtt^s. z.<d&v. miz^ziz^ 
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[0 0 3 0] 

*feM9J&* (1 l> y b/l/tfUCN a 2 HP0 4 : 6. 2 g, KH 2 P0 4 :3. Og 
, NaCl : 0. 5g, N H^C 1 : 1. 0 g fc-^fr) IC, #m*^;i/33£tf 

t>©i:-rn«J:V^*(«, — SSfl^Cte pH5 — 9 1 5 — 3 71C^» 

[0 0 3 1] 

h ;b a: > ^ y * is *f± - if Stfc^ £ ^ tf A D N A T??gjSMEiJ| b T # £ tl 

mmit^m s j: tf / & s v n tt^^is tisift^i £ z. <Dmm.mM& & mm s * 

v^zi£fcT*£S,, i^*, SfcK, JK*u ±*L »ffifc£©tt*yi4t>H:, Ml: 
[0 0 3 2] 

*««icfe»5 * <fc tf / & S v n tt 

^4&©##*iJffiW:, *tt«<**tC#«"r*^#«ft^%feJ:tf/*ev^ttff»tt 



1 1-3080870 
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[0 0 3 3] 
[0 0 3 4] 

[0 0 3 5] 

T}l*r>m. tfVTt? U;i/T^K, #^=?-^>> Ttfn-*, i£^>&£(£> 
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[0 0 3 6] 
[0 0 3 7] 

[0 0 3 8] 

*fi#ttv^fcS%©T?fc#JBiirtreS><5#, JCfctu Steffi 

[0 0 3 9] 



1 9 



ftfiE#5£ 1 1-3080870 



#5p 10 — 310801 



[0 0 4 0] 

t*i±2>mmiz$>2> 0 ^(DmAmiz-D^xittji/u^mm^^K ^(Dmxiz 

[0 04 1] 

-t^mmt ±mm^ iz m & -r v * & * =& © t* *> *ura ojig * s 

[0 0 4 2] 
[0 04 3] 
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[0 0 4 4] 

[0 0 4 5] 
[0 0 4 6] 

<mmm i > 

(KKOl^CD hJ^y : Z;*3ri/>f-r-l£Mfc3'<D?U- — >tf) 
h/\/3i>9tttte&m'?2>KKO lttc&l 0 0ml©LB^ (l'Jy h;i/tfnc 

fetlCiil, 100mMU>iI»(pH8. 0) T??SfeJ*l,fc. »e>*lfc« 
£MC 10ml©STE (10 mM h V X ( P H 8 . 0) / 1 mM E D T A/ 1 
0 0 mM&ft;^- K U A) tlO %© F^>;bE»^ h U ^ A £ 1 m 1 #Ux. (« 
*»au»i . r4l£7 ox: • 3 Oftm<7M>*=L'<- htCiU^Il 
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#5p 10 — 310801 



'U (PH8. 0 ) /ImM EDTA«f« (TE) fC*»bfe. 
[0 0 4 7] 

#&JftfcDNA&#«»£JC8MHU MB«i5tSau3AI (Sigig) ^fflV^3 7 

#n-;*^/i/«ac8c»tcj&*W\ £tc5~i o k b@fi©a*###3*iTv>S8*» 
fettSU r©SW&^tf>*5AHR-4 0 0 (77^7i/7) iCfrtfTDN 
A|$T#$:W§gL£„ 
[0 0 4 8] 

lODNA^L MmmmBamm (SS3t) T'^:£#B¥- B&U >Mi (BA 
P : S*gjg) «lllfc^7^5 KpUCIS (SM) ICDNA Ligation Kit Ver. 2 

1HB101 tCtAlfc. 3tl^^^Ji:LTT>fcri/U>l 0 0 

/tt g /ml bJVX.2/*£ J ***/>f1—Mfg&<Dft&£. bT 2 0 0 p p 
m7i;-^mLBWU-M:MU £Tr5fflBfc^JMg8l#«:*&l 5 

[0 0 4 9] 

fc*5. 8kb©^5t«IAWf^r€:^l/T«y, *©tf»T»5. 8kb^Si^ 

(H1#I) o 

[0 0 5 0] 

p KKO 1 tjfAStlfcDNAifttfKKO 1 
•rsfe«?){C, 1Mf>/\>f $f>f if-^3>Sr^fo^o pKKOKCffAStlfe 
DNA©fflRBM*Ba»HI-KpnI (SSftS) «rtf\ *& 1 . 6kb^7"D-^U K 
KO l**J:t;*|flffiLfcDNA£EcoRI (Sffi5t) > Xhol (Sjgjfi) ©&1WISS* 
T?^£#«¥Lfc*>©K:ov^T-ii--if >ynf / yy&ff ofc 0 d©*g^ fWR8»* 
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EcoRI »;^^Lfe%OlCoV\T«^4. 3 k b#j£Kia^*/^-*-/l/a«, 

jvtfwim 2 *u ^ ti ttffins&s&J&Br** e> ^« s ti & « t a«FK— sit l fc„ 

[0 0 5 1] 

pKKO lMMttmm (HB 10 1) *e© J Ey*^PS/^*-2/a>©fl|» 
pKKO lMm%.±mm (HBlOl) &10 Oml0LB««i:j|iU 3 
7TCTf-lft#4ILfc«K:!feS, Sfc^U M9«« (1 h;i/*{CN a 2 HPO 

4 : 6. 2g, KH 2 P0 4 :3. Og, NaCl : 0. 5 g. NH 4 C 1 : 1 
. 0 g 5:^tf) JCTfflfflJ*©5*9;i4g*[ (M9»«l U v h^/(f»JC 3 m 1 ) £ 

5 *9/b»#<8ilBjS : 



-h'jD = B£|ft : 


1 . 


5 g 


MgS0 4 : 


3. 


0 g 


C a C 1 2 : 


0. 


1 g 


Na 2 Mo0 4 : 


0. 


1 g 


F e S 0 4 : 


0. 


1 g 


MnS0 4 : 


0. 


5 g 


NaCl : 


1 . 


0 g 


Z n S 0 4 : 


0. 


1 g 


C u S 0 4 : 


0. 


1 g 


A 1 K (S0 4 ) 2 : 


0. 


1 g 


H3BO3 


0. 


1 g 


NiCL : 


0. 


1 g 



aie* (£*t* 1 0 0 0 m 1 

2 7. 5ml*A>rr/l/JKlC±8BJH**=S: 1 0ml flu*. f7n>3-h^f 
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JC$g# Life £&2>£olZi/Vyi?T*1i)\l7L. 3 0TCt3^ilfc 

cioT^fiio, o o oj^oia^y-fcefc^fctfe, hplciz&v hfr^y 

[0 0 5 2] 
<HIM3> 

(pKKOlII^if (HB 1 0 1) ©3H^ft^*fcJ:tffl^te^»£jR 
^J£#[2CDi:?lCLTfg#L£p KKO 1 ffitfe*.*llHI (HB 101) M 

#nnx^i/> (tce) % S/^-i, 2-s?#nczx^i/:/ (cis-i,2-DCE) 

, h^>X-l, 2 n DX^ 1 U> (trans-l,2-DCE), 1, 1-^^nnx 
^L/>(1,1-DCE) , h;i/X>, ^<>-fe*>S:M^tC7^-f T^jficji'ODTK^tt 1 !?©^ 
#5ppm (£TtffrtplzmMLfr}l%<Dmm) £&ZJ:t>lZisV>i?T*lM?L. 
301C T**gM • U »«8P^©^b^*c?)* &5tf**nvh*9:7-r-lcJ: 

*ffl?fi:LT. pUC 1 8<Z>*£-g-tfHB 10 1 ICO VnT %H«CD^Tf#t?S:gMllr 

[0 0 5 3] 

ifeiiffl^TCE fc/WT;!/}®*©*^!?©*!^*)* 1 0 ppm (£T# 

yktpizmffii,fc£&a>mm) was*.* 3 owm*- $m 

^$rS2lC^-r o 

[0 0 54] 



miE#¥ 1 1 - 
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mi 



r~ i i 

| | p K K 0 1 HB101 | HB1 


0 1 I 


I TCE | 


0 


1 5. 


2 I 


I cis-l,2-DCE | 


0 


1 4. 


9 1 


| trans-l,2-DCE | 


0 


1 5. 


1 | 


I 1,1-DCE | 


0 


1 5. 


3 I 


1 h;i/n:> | 


0 


1 5. 


5 I 


i i 


0 


1 4. 


9 1 



(ifM&li p p m) 

o p p mii^s^-picirtix., :^;i/=iAfe;i3<i:tfy;i/^-;i/-e^g!U 3 ox: 

33T?*fMi: It, pUC 1 8<Z)#£-g-frHB 10 1 ICO =fo H«<Z)*T^jSP 
[0 0 5 5] 

^2 



1 '• ■ 1 '• 

I | p K K 0 1 ft 


ISIX.HB 10 1 


i 

I HB 


1 0 1 | 




0 


1 5 


1 

5 I 




0 


1 4 


9 I 


1 * # ^ | 


0 


1 4 


7 I 
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I 7N°^^ | 0 | 52 | 

I i i i 

P p m) 

j£*_t<z>Minfre>> pKKoiiii^n (hbioi) itmtit^mm^ 
mis & Tfnft&mm&m<t&m&mn *m-*z>z- 

[0 0 5 6] 
<HIM4> 

( h ;i/ x y ^ j it 3f V ff-r - if mm<D R£) 

UlSfcMl T*#£*lfcp KKO 1 tCO^T, 1HIK»*«tWS&&fclMLfc1J-:/'* 

Si: lT5ppm 
[0 0 5 7] 

PKK01CO. 7 k bCDBatfl ^Bras&fcjflJ/BU 0. 7kbiit5: 
tfet^^ D - > p K K O 1 ABamHI SrffrSLfc. JI#l$lC pKKO 
ISrBamHI, Hindi 1 1 (S?S5i) ©S-iWRRgSRlC J: »J 5S£#8¥L 3 . 4kb, 5. 
1 k btf>2$T#£#fc 0 rtifcTtfU-^^m^fclfrC^ y^ibtW^ 
5. 1 k b Wftf &3J»JfflUIBJKU ;*b?>;*7^AHR-4 0 0 (7 7^i/7) 
•ffWiSUfe. £<Z>®T#£BamHI. HindIII©#iWI»#3RK: J: *J ^^»LfepUC18 

(c9-r^- h l, »ffifcj:»;*j»SHB ioi zmmmmo&i oo/t g/mi 

ABamHI ©fltB<g:*TV\ 3;ft£'&*#-r£?£ICjf£#lflc£*§fco pKKOl ABamHI 
(HB10 1) SrffiV^T N^aL>^y^*/^--g?g|£©SfflSS: 

* 2/ #±- if *s«K: 1 &sfc««-es> & r n &m e> £ & o fc„ 

[0 0 5 8] 

p KKO 100. 3 k b©EcoRl^J^rg|SfifS:5pJfliL/, 0. 3kb$rtf£ 
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i ©^SCJg^l&fTVv i o O ft g/mi yy¥i/V y^mh b^u- bizm^L 

MSIX.-/^^^ K5:MUpKKO 1 AEcoRI©ffgfg&fTV\ ZLtlZUW-fZ 

mnm,m^mt=.o pkkoi aecori^^.^® chbiod zm^xb 

*l£„ (HB10 1) KitmVT^Oft®. 

& v % =fe <z> <d m& (O + # 3& ^ ic » & M £ Tf & 5 r £ # £> & o . 

[0 0 5 9] 

jtSrffofco Mfomzit, pKKOlOXbal (STO) flJ^T^S^ il Sse83871 

Kilo-Sequence ^Deletion Kit (^?@5t) £MW ^»*Stt*#®^n 
iC^ofc„ r©J:^{CLT#?> tifc&mx$: t U - y IZ W- 6 SHtfflMIr ©IS*** 
4. 9 k b *T*©««ttiStt»3B{Ci&£T?&»K 4. 9kb**e>5. 8kb 
©1g«tt#«figttfc:4#K:&gT?fc V* r h #13! & IC o 
[0 0 6 0] 
<^J6« 5 > 

c h ;vx > ^ j * *, ff± - n&tta&mmw&fc) 

pKKO 1 ©SSBB^ttJKTOi^JCLT^Lfc. pKKOl Z&MmBm 

KKO 1 feSV^ip KKO 1 tf>g|5#$T# fc^tfif--/* n - > ^>Ki lo-Sequence 
^Deletion Kit VnT #3;^ n - y U h^x^^^^ri/ 

-tf&n- 5. 8 k b w;wcov*T#>f ^^s^kj: y&3£ffi#f& 

&£Lfc 0 *3rS/ifeW:ABI PRISM CyCle Sequencing Kit 



2 7 
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A&mpttt. m^momn^ 1 ic^-t £ ? jc, 7 own- Fn^&^tf 5 8 

[0 0 6 1] 

rr^MM4©*g:£&^;b*T#*«i:, gflffi^Jlcfc^T, tomKtfn- F~f 
-STKU^y^K (TomK) &Mi£<A2l!^fC^-e&&V^, TomKGD^StCj: »J 

t«£l/V^ tomQtfn- F^S^U K (TomQ) li^ftcD^lC^T* 

[0 0 6 2] 

ZLZLTtomK^l (1st) ATG (2 1 6S§^?)2 1 8#B<5D^iK) (DftflCfcfc 
SDfEJUlCffi^f -5@2^J^#«-e:T, f!2 (2nd) ATG (2 3 4#Bfr*>2 3 6 

2 3 4#gfr£©ik8lC<i: Un- FStlSaKU FSrTomKi: L/tS^lt^ 

So 

[0 0 6 3] 

SblCtomLOlst ATG (391#@*^3 9 3#@<Z)i&») (Ot&lC S DU^JlC 
m% 4 6 3#g^e>4 6 5#g©J^©GTG (DmOSDM 

FStiSsKU F£TomL£ LT^ttfeS, 

[0 0 6 4] 
<WJ6> 

( S > ^ 7 ~* =3p - •£HME^©$83i'< * # - /\©jfifft;U 
I^^* 9 — LTpTrc99A (7 7 7;b7i/7) , PSE280 (Invitrogen) , pSE 
380 (Invitrogen) *m^t- a - £ bt 7 > U >tM$itte^£ 

-g-^> ori£ LT£>pTrc99A &pBR322fi5fc(Die#J#, pSE289/380&ColElfi5fctf> : fc 
tf>#-g-£tlT^& 0 3 *-h*)K\rc -fu i E- # £ rrnB# - ^ * - # fc^"* 
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, ysK^-Aje^asffi3?>«NcoI^JWf«Pffi©l9JCBiIiBSnTVx* 0 pTrc99A^pSE380 
iCJilacIq^-g-^n^*^ pSE280&CJ£lacIq&$|gfc;**lTVN;&V^ 
[0 0 6 5] 

mK, tomUCNcoI^J$rgp&©#A£f?o£o PCR {C <}: SNcoI-$J|8Tgp&<Z)#A£f?e> 
[0 0 6 6] 

1 ) tom-Kl 5' -AGTCCGCCATGGAGGCGACACCGATCATGAATCAGC-3' 36mer 

2 ) tom-K2 5 -CACCGACCATGGATCAGCACCCCACCGATCTTTC-3' 34mer 

3) tom-Ll 5 ' -TGCCGCCTTCCATGGGTTCTGCCGCGAACAGCAG-3' 34mer 

4) tom-L2 5 ' -AGCAAGCCATGGCCATCGAGCTGAAGACAGTCG ACATCA-3' 39mer 

5) tail 5' -CCGACCATCACCTGCTCGGCCAGATGGAAGTCGAG-3' 35mer 
ZLZLT, tom-Kl litomK© 1st ATG BP& (IE#I^tf> 2 1 6#g^&2 1 8#g<£> 

££) tCNcoI^JWf»ffi*«#AS*L*J:^K:8itfbfe. RPgfcJC, tom-K2fcfctomK(Z)2n 
d ATG gp& (ffi#J^©2 3 4#S*»&2 3 6#Btf)f&^) iC, tom-LHitomL<Z)ls 
t ATG (K#f3 91#B3^e>39 3#@GDl&S) &C, tom-L2&tomL©lst GT 

G gp&( @B3«©4 63#gfr£>46 5#g<Z)igS) C-ttl-f tiNcol ^fM& 

##A£*i£ j:e>&ctgftL£o zLtie>D #e>4) ©^-a^^fcs) ©-^^ 

-f V&$B#-£-;fo12:TPCR £?fo£:„ PCR&TaKaRa LA PCR Kit Ver. 2 (Sffijt) 
&M^TffV^ 5 0 /t 1 jSJC5»9 4°C • 1^©#, 9 8t, 20 

#-*721C, 5^S:3 0-9->f ^^/Hyjg'tS/^ h^/PCR i: U ft«©7 2"C, 1 

[0 0 6 7] 

3tf>£gJH, 1) ~5) T-&$j5. 6kb, 2) -5) X'teffiS. 6kb, 3) 
~5) -e«^j5. 4kb, 4) ~5) 7?&$J5. 4 k b0PCRliS:#§ri: 
#T*£fc 0 £ft&©#DNAWf#&1W&**NcoI (S?B3t) fc<fc»;3J«rbfci:£ 
5, **l-^*l*&5. Okb, fab. Okb, fa4. 9kb, *&4. 8kb(D#i 
*?J 0 . 6 k b©HT###e>*ifc. £*lJ: y PC RgftttfltfKS^NcoIKJ: 
y^£JC#*?3*lfc Zltie>©NcoI^fi?%lj;^lf >#^AHR-4 
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[0 0 6 8] 

-JVmM&fT^, Xtf>^j^AHR-4 0 0 (7r;i/VS/T) IC J: »J«Hg.Lfc. 
d*ie>£±g3PCR jg^©NcoI^fi?%i:^^^- h b, «&JCj:y^JBBHB 1 O 
1 ( S$S3t) *l&mM$k<D&L\Z 10 0a g/ml7>^>y>tfLB^l/- h 

[0 0 6 9] 
[0 0 7 0] 

[^3] 



tom-Kl tom-K2 tom-Ll tom-L2 



I pTrc99A 
I pSE280 
I PSE380 



PK19 


PK29 


PL19 


PL29 


PK12 


pk22 


PL12 


PL22 


PK13 


PK23 


PL13 


PL23 



mm*** % -xmzjzmm (hbiod <Dttmft&®i5&&nft&mmm.m4t 

mm (HB101) JlOOml^LBMCilU 3 7tt- Bfc*gfl|L-fcffeJC& 
SU M9M+U7;i/M«bfc= ZltlS:2 7. 5ml§/W7 



3 0 
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, ^^^fflh'J^nDXf l/> (TCE) , 2/^—1, 2-^?npx^b> ( 
c is-1, 2-DCE) , b^>^-l, 2 - n □ l/> (trans-1 ,2-DCE) „ 1, 
1 -i/^DDif l/> (1,1-DCE) , h;i/X>, 'Oif ^fe^lC/WT^M* 

&4(Ca?-**. Z.ZL°VMffl£. LT, p S E 2 8 OO^^tfHB 1 0 1 (CoV>t% 
[0 0 7 1] 

*4 



1 


i 

| pE19 


pK29 


pL19 


PL29 


pK12 


pK22 


pL12 


i 

pL22 | 


I TCE 


H — 

| 4.5 


5.2 


7.8 


7.5 


0 


0 


0.4 


0.2 | 


I cis-l,2-DCE 


| 2.5 


2.4 


3.8 


4.5 


0 


0 


2.1 


3.2 | 


| trans-1, 2-DCE 


I 3.1 


4.2 


5.2 


5.8 


0 


0 


1.5 


1.4 | 


I 1,1-DCE 


1 7.2 


6.6 


8.9 


9.1 


0 


0 


1.2 


0.9 | 


1 h;i/X> 


I 1.3 


1.1 


2.5 


3.2 


0 


0 


0 


o 1 




I 4.8 


5.1 


7.3 


6.8 


0 


0 


0.9 


0.5 | 

I 




| pK13 


PK23 


PL13 


PL23 


HB101 


i 






I TCE 


1 3.8 


4.3 


5.5 


5.3 


20.1 








I cis-1, 2-DCE 


I 0.9 


0.7 


1.5 


1.8 


18.9 








| trans-1, 2-DCE 


I 1.2 


1-1 


2.1 


2.1 


19.8 








1 1,1-DCE 


I 2.5 


2.4 


5.1 


4.9 


20.7 








1 h;i/x> 


I 1.2 


0.9 


1.8 


1.7 


21.0 








1 KyMy 


I 3.5 


3.3 


4.8 


4.4 


20.2 
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p p m) 

o p p m*:&.5 «te> tcin*:, ^;i/=J A^fe«ttKr;i/^ S/-;i/T*^i9L. 3 0t: 

ZZ-ettMH bt, p S E 2 8 0©*5:^tfHB 10 1 ICo V>T 
[0 0 7 2] 

[*5] 



1 


PK19 


PK29 


PL19 


PL29 


PK12 


PK22 


""" "■ "i 
PL12 pL22 | 




0 


0 


0 


0 


0 


0 


0 0 | 




0 


0 


0 


0 


0 


0 


0 0 | 


1 ;* # * 


0 


0 


0 


0 


0 


0 


0 0 | 


1 A 9 # l^y— ;i/ 


0 


0 


0 


0 


0 


0 


0 0 | 


1 1 














I 














I 






PK13 


PK23 


pL13 


PL23 


HB101 






1 7x; -;v 


0 


0 


0 


0 


50.6 








0 


0 


0 


0 


52.5 






1 * # # 


0 


0 


0 


0 


53.1 






1 ^ 


0 


0 


0 


0 


50.5 


















i 





P P m) 



3 2 
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&Tfnft&mm&mit&®&mM&m't&z.£.ifim&v&&o ptfc99a & 

£>mcpSE380&c$im;^fc%(mcov^&K?#-t|i{ciaciq 

[0 0 73] 
8 > 

m$tmm (iPTCjc*«»#*y) ) 

®K (HB101)£ 1 0 0m 1 tfJLBfgtf&lCffi^U 3 7 TC tO D 6 0 0 ffifft 0 . 8 

^□rA^^^^r;!/^ i/-M'^SL, ns^<Dhv tuu^uzs (tce) 

, 2-^DOlfl/> (cis-l,2-DCE) , h^>^-l, 2-£?# 

nnif l/> (trans-l,2-DCE) „ 1, 1 UU3L?-l>Z/ (1,1-DCE) , 

cftC^Lfei:^©^) J^ICS/U >^"e*D^. 30iCT'ii-fSl 

<D6mm&<Dmmzwj£ht=. a m^^etz^-t, m«tLt, p se2 

8 0©#£#iDHB 10 1 I^^Tl^WT^i^fflLf:. 
[0 0 74] 

[^6] 

me 



1 

1 

1 


I PK19 


PK29 


PL19 


PL29 


PK12 


PK22 


PL12 


~i 

PL22 | 


I TCE 

1 cis-l,2-DCE 


1 o 
1 o 


0 
0 


0 
0 


0 
0 


0 
0 


0 
0 


0.7 
1.9 


1 

0.5 | 
2.1 | 
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| trans-l,2-DCE 


1 o 


0 


0 


0 


0 


0 


0.9 


1.9 | 


I 1,1-DCE 


1 o 


0 


0.7 


0.5 


0 


0 


0.8 


0.7 | 


1 h;bx> 


1 o 


0 


0 


0 


0 


0 


0 


o 1 




1 o 


0 


1.2 


2.1 


0 


0 


1.3 


0.9 | 

1 




1 pttlo 




pLlo 


pL^o 


TJD 1 A1 


"T '" 






1 rri t-i 

I l Oh 


1 A 


0 


t\ 
0 


0 


21.2 








| CIS— l,Z - l>Lt 


1 A 

1 u 


u 


A 
U 


0 


la . b 








| trans-l,2-DCE 


1 o 


0 


0 


0 


20.7 








I 1,1-DCE 


1 o 


0 


0 


0 


19.8 










1 o 


0 


0 


0 


20.5 








1 
1 


1 o 

1 


0 


0.3 


0.1 


21.0 


1 







p p m) 

0 p p mt^S £ e> ^;i/^rA^fej:t>*T;i/^ i/-;i/MU 3 or 

rT'^fm^ Lt, p S E 2 8 0CD#£^t?HB 10 1 iC^^T^HttO^'r^Hi? 
[0 0 7 5] 

[317] 
367 

i 1 1 

1 I pK19 pK29 PL19 pL29 pK12 pK22 pL12 pL22 | 



I 7i;-;b loooooooo 
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1 —Jh 11 , Jt 1 j \ / 1] * 

I J\ )v r v y — jy 


u 


A 

u 


A 

u 


A 
U 


A 
U 


0 


u 


A 1 

0 1 


\ l/V — Jl/ 


1 o 


0 


0 


0 


0 


0 


0 


o 1 




0 


0 


0 


0 


0 


0 


0 


o 1 


I 
















i 


1 












I 








pKlo 


pKZo 


pLlo 


pLZ3 


TJD 1 A1 

HBlOl 


1 








0 


0 
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£mcpSE38oicffigi*_fc:fe)<z>&cov^fci:, i PTGifSi&^Siiiiciys 

(PK22, pK23j|fltftA^:»il (HB101)©±*«f»^©TCE^# (IPTG(C J; 
t) ) 

6 <D «fc 3 IC LT#e)tlfcpK22J3 <fc 0^23*1^ X.*B§® (HBlOl) 
tllOml OLBMCifU 3 71Ce— lffeig#Lfc 0 6 8 m 1 gE/W 7/l/JR 
KH£J5t»L?p 5 0g£A*U _tIB©«fc?tCl,Tlg*L£ffi$t£ 5 ml 

©LBMi:i/l OOiigL, ^WcmcfltJX&o #M£&LT3 71C7?8H3f 

^©TCE &A>f T^/JR* ©*#«f»T?©»K#2 0 p p m (£Ttf>TCE#< 

m&&I^b£o 5g^$:^8lC^t-o 3rt^HtLT, pSE 2 8 0©*?:^ 
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mtl&TCE%-ffiffi*m'?Z>Z.£tfmW&T*%Z>o lit, pSE380lzm^t^%(D 
(PK23) fCo^TttK^-tfJlCladq A^fSr £^e>, IPTG^i^ 
V^^^CD^^tt«pSE280^C|fl#^fe%i(Z)(pK22)^CJt^b«IM^nTV^ez:^^ 

[0 0 7 7] 

<HMM l 0 > 

( P K22, pK23ffi#|;i*»» (HB101) ©l^T'OTCE^ (IPTGtC<fc 
&>J) ) 

Hftftf 6 CD J: ? tC LT#e>tlfepK22^3 J;^pK23ffig|^L^:J©® (HB101) S:^^^ 
tllOmliZ)LBfii:ffilU 3 7rt'-|SlLf:, 6 8ml^U7;H 
fCfeKiiL$> 5 0gtA*l, ±E®j: o }C btMbfeMI: 5 ml 

©LBMtCl/lOOiilU ^<Z>#tfilCitIx.feo it&bt3 71CT'4l| 
ra#*^«Lfe.|fe, 1 OmM0I PTG^lm 1 £ £ £ fd^CDEWcitJ*., 
«k«:LT3 7lC*eS&K:4l§ra#«*«|?:fTofc. f7D>3-h^ 

T«^2 0ppm (^T CD TCE 2fctfO*t KJgjR L£ £&2>£t>lZ 
i/Vyi?T*M%-. 3 OtJfMlfc, *MB»#©TCE (DM* fix? u^btf^? 

It It, p S E 2 8 OCO^&^-tfHB 10 1 tCOV*T%H#©^T?#j|?&ffMlff 
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p p m) 

mn&TCEftffim$:3i-tZ>ZiltfmMT*g2> 0 pSE380tCJ!fl«jtfc:&<Z> ( 

PK23) {CoV%Ttt, I PTGT'fl#&;frtfSr£lCJ: U£ £lC^*i£#^M&£ 

[0 0 7 9] 

<HJfeM 1 1 > 

PK22, m3m&Z-jzmm (HBlOl) (D±mtpX°(DTCEfrM (IPTGK1J:68|# 

6 tf> J: ? LT#e>tlfepK22l3i:t»K23Mil^-^:J©S(HB101) 
tllOOmlCLB^iSlCffilb, 3 7T)t-l§ilf; 0 ±iH^M3 0ml 
£ 6 8ml^1>f T^l/JRJC^U 34UCTCE ffift»«*T?*&Lfc2SC&m*2 
Oml/^MifClOMim f7D>n-h :/^-;i/zFA^, y;^ 

•To I3t'*tii:lT, p S E 2 8 0 SblirtfHBlOllCO V*T % I»f^l(Z)^"??^ 

[0 0 8 0] 
mi 0] 
*1 o 
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T 1 

| pK22 pK23 HB101| 



TCE | O 12.147.91 



(Ig.-gfcli p p m) 

&±<D%g%:-fr?>. pK22feSVN«pK23j|aii^^:MM(HB101) li^tfi©TCE ftB 
K&^T&mnfcTCEfrmM*m-t2>ZL£tfmwiT*g2> 0 PSE3801CM 
mx.t=.%<D (PK23) iCOVNTtt^? ^-^IClacIq^^E-TSZli:^^, IPT 
G fc-^i; Vx^T(D^?SttttpSE280CM#^ © (pK22) IC jrfcge L#MBIS *IT 

<2SJS« 1 2 > 

(PK22, pK23jffi&x.*Jt® (HB101) ©±*«tf*?©T C (IPTGtC <fc £f§^f 

*y) ) 

H^M6(Z)J;e)lCLT#etlfepK22fe e J:tJfpK23^mx.^:JKffi(HB101) fc^-Jl^T 
4X1 0 Oml (DLBtgmzMWL. 3 71CT*OD6 0 0^0. 8&C&Si;^ig 
*U ££T?IPTC;feftj&»&l mM£&£ J:e>&C#[J;L, S £>IC3 7tT*5H^ 
#S:lt8»bfe 0 ±K^tlS 3 0 m U 6 8 m 1 7Mi:^U> 3*l£TC 

E»fn»«*T«j&Lfc£&«:3fc*2 Oml/#Tf»iRt*»K 1 0^ia«Lfeft, 

ffofc. ^»©TCE0l^^^n7h^77>f-[; t l:ot£iU 6B# 
raft^SlfilifeajSbife. 1 ICj^-t,, rzi"e*fMhLT. PSE2 80 

GD#£-£trHB 1 0 1 CoV^T%H*K©^T?##&MrLfc. 
[0 0 8 1] 
Kll] 
1 

i 1 1 

I |pK22 pK23 HB101| 

| + _| 

3 8 11 -3080870 



#5p 10 — 310801 



I TC E | 0 O 5 4.2| 

i i i 

p p m) 

JS*±©*g*3^&, pK22feSV^^ipK23Mm^-^:©®(HBlOl)^i^ ( ^0t^I<Z)TCE ftM 

^cfev^T*»tfnfcTCE^jSllBS:^'t*ifc*«^•s*e^s. pSE38oicffim 

[0 0 8 2] 

<^MM 1 3 > 

-^XTL2iA©iA) 

tomK©2st ATG (gg^tCD 2 34#Ifr&2 3 6#B<Z>££) *»e>©BB^I 

&<£tt *^P2/^— «^<**--pTrc99AK:iffiij|;*.fc 

^"^^^K, PK29 (i!M6) £%£;tC, ^?D^1£^;V-^T*&£IncP,IncQ,& 
SV>»IncW©V>-rtl{C=bM$^V>j£?i^i^^$gM^?:#tr^^ ^-PBBR122 (Mo 
Bi Tec) iCDlBfliL^^^ Kfetf^y-* • ^tf-S/XKB l«ctC* 

[0 0 8 3] 

. hfr^y^ J -HMte^ trc^n^-*, rrnB#-* 

*3.i:tcJ:»;-wyffibfe. rrT*3©^j7. okbWr^r^Kittiaciq K?a»^*ti 
&V>, Rm^^lr *-H UT«pBBR122 &JgV^ itlfclWIKSSRSMal (S?B3S 
) fCfcy^^JBUfe. ±IB(7)J:e)lCbTM^t^ h;i/X>^7^-^ri/^-if 
trc^n^-*. rrnB*-^ 7. 0kbtffigc£. PBBR122 CDS 

■al-WWffiPffiJCDNA Ligation Kit Ver. 2 SrffiVNT^-f 4*- h U # 

fetifcjfitft^.^^^ K&«£"T?*5*ilMHB101 KUSAUfc. dti 

^Mili: lt^n5A7i-n-;b 5 o n g/mi £#ifL BtgMzfis- h 
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hTtt*t*T?£fcV*J:^3fcm«««#&»*KU LBW3 71C»*««(Z>« 

*&7. Ok b ««#pBBR122 ©SmaI«Wf9JfitCiEL <#AStlfe^Jt«K«#S:# 
fc 0 3 3 Riiftl 2. 3kb©S3T?fcy, pK29bbr 

[0 0 8 4] 

tf^U * • ^bf-i/XKB l*ft©?£#;ig#lC«TSa<Z>S OBJgJfi&ftMbfe. 
Mlli: bt^ n7^7x^n-;i/& 5 o ^g/micigtlvv 

&3 0"C{C^j£bfc o l^Utf • Xfcf-S/XKB l^(DTOx.^^X5 FpK29 

S/a>ifelC«fclJfTofc. jIB^X.^^ FpK29bbr«: N fcf ?V it • X hf- S/XK 

[0 0 8 5] 
SOB : 

hVzfhy : 2 0 g 
^#x3f * : 5 g 
N a C 1 : 0. 5 g 
2 5 0 mM KC 1 : 10ml 
H^K 9 9 0mUt5) 

P H 7. 0 

9 Is- zf\Z& *)ffimi>t=. 2M MgM (1M Mg S0 4 - 7 H 2 0+ 1M M 
g C 1 2 • 6 H 2 0) £ 1 0 m lMx.£ a 
[0 0 8 6] 
<HJ6« 1 4 > 



4 0 
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pK29bbr^Sl^.fcr^y * • Xfcf-S/XKB 1 0 0 m 1 <D S O BigJfclC=fi 

iu 3 o'er— mmmv^mzmm. «fe?*u M9M a h/KfrjcNa 

2 HP0 4 : 6. 2g, KH 2 P 0 4 : 3. Og, NaCl : 0. 5g, N H 4 
CI: 1. 0 gfc^tr) K. (M9§il y y h;i/Cf{C3ml) 

ilfc&tf) 10 0ml iznUMLfc* 
[0 0 8 7] 

Zin$:2 7. 5 m 1 7/I/JKK: 1 0 m 1 j&Dit, f7n>3-h^dA 

^fcj:t?T;i/^ ^-;i/T^gBL, ^©hu^nnxf i/> (tce), $/x 

-1, 2-j;^nDXf l/> (cis-l,2-DCE), h^>^-l, 

l/> (trans-l,2-DCE), 1, 1 - P 9 U U Xf Is >(1 , 1-DCE) „ h;i/X>, ^> 

-fcf>&*@*tC/W 7;b«*©*#*T*©iII£#2 Oppm (±Xi)^^lzmML 

©ti^$:tra^bfco S^JUfc^l 2^-T. i^t^li: bt« pBBR122ffl* 
£^tft?yy;t - Xfcf-S/XKB l^{Cov>T^^©^T^$:fFfilfb^o 
[0 0 8 8] 
[*1 2] 

m 2 



1 1 

I I pK29bbrJffi^^.KB 1 


1 1 
1 KB 1 | 


I TCE | 


0 


I 1 


9. 


1 | 


I cis-l,2-DCE | 


0 


1 2 


0. 


2 I 


| trans-l,2-DCE | 


0 


1 2 


1. 


3 I 


I 1, 1-DCE | 


0 


I 1 


9. 


2 I 


1 | 


0 


I 1 


9. 


8 I 


i i 


0 


1 2 
i 


1. 


o 1 

i 



4 1 



11-3080870 



10 — 310801 



(#&te:p P m) 

HT^IilLT, p B B R 1 2 2tf)#£-g-frlf^y;*- • ^fcT-S/XKB 1 
[0 0 8 9] 

[ii3] 
in 



1 1 


pK29bbrjffi$!;lKB 1 


I i 
| KB 1 | 


1 7i;-^ | 


0 


15 1 | 


1 b * | 


0 


|50 | 


1 | 


0 


i 4 9 | 




0 


15 0 | 
i i 



p p m) 
[0 0 9 0] 

<mmm 1 5 > 
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Hftil 3©ie»lCL/T#e>tl^pK29bbrj|a^^.^^U^- • ^If-^XKB 1 
$c£SOBigifilC*gfiU 3 0TCt'-|^|tf: o 6 8 m 1 T ^/JRtCfelR 



fflll^ 5 ! 2 11-3080870 



10 — 310801 



BJgtffiJC 1/1 0 OlggU *<DKPmz.fKIX.fr 0 BfeZLT 3 OVT* 1 21%m 

X«©T C E & A>f 7M*0M* T'©iS^ 2 0 p pm (r£T<£> T C E 

W©TCE©i?:^^n7Ny77-f-t:j:oTtlU 6^F^©aig 
ZWfehfe 0 &mzmi 4^7*-?. ZLZVftmtLT, pBBR122®*^ 
tffcf^y;** • *tf->>XKB l^^CoV^T%^I#©mT^^g5:ML^o 
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X T C E ftMM ZMf&MlZftmT*& Z> Z. £ tffr^&o 
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<mmm ie> 

<ggj&ttl 3© J:^lCLT»e>tlfepK29bbrjaiJiiL^U* • *lf-*>>CKB 1 
ftc&SOBigifetCfg^U 3 0lCt'-|§iLfc o ±IE^il3 0ml&6 8m 
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[0 0 9 4] 

mntzi v^^y^s *^ps/^— ea-e^s:^tfDNAWT^»e>ti*- 

[0 0 9 5] 

K#J## : 1 
SJJOfiS : 5 8 2 8 

m<om : ^#it 
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Un<DWM : MDN A 

234—443 : TomK(Z>=2- K^I^Sc 
462—1455 : TomL©H- Ftl^S 
1495—1761 : TomM£>=l- 
1803—3350 : TomN<Z)ZI- KflJgc 
3428—3781 : TomO<Z)n- Ff^ 
3810—4871 : TomPCOzi- KM^c 
4876—5229 : TomQOn- Ffl^ 

GATCATTTCA TCAAATGCGC TCGAGCGGGT TGCTCAAATG ATGAAAAAGG CCACCGGACA 60 
TGGGTTTCGG CACGATCGCC GGCGGGCGTT TTCCGTTCTG GTTAACCGCC ATTGTGGGTC 120 
GCGAAATTTA ACTTCGCGTC AGGGCTTTCC CTGAATTATC GAGATTTTTT GCTGCCTGGG 180 
TCGAACGTGG CACGGATGCT GCATTGAAGT CCGGCATGGA GGCGACACCG ATC 233 
ATG AAT CAG CAC CCC ACC GAT CTT TCC CCG TTC GAT CCC GGC CGC AAG 281 
Met Asn Gin His Pro Thr Asp Leu Ser Pro Phe Asp Pro Gly Arg Lys 

5 10 15 

TGC GTC CGC GTG ACC GGC ACG AAC GCG CGC GGC TTC GTC GAA TTC GAG 329 
Cys Val Arg Val Thr Gly Thr Asn Ala Arg Gly Phe Val Glu Phe Glu 

20 25 30 

CTG TCG ATC GGC GGC GCG CCG GAA CTG TGC GTC GAG CTG ACG TTG TCT 377 
Leu Ser He Gly Gly Ala Pro Glu Leu Cys Val Glu Leu Thr Leu Ser 

35 40 45 

CCT GCC GCC TTC GAT GCG TTC TGC CGC GAA CAG CAG GTC ACG CGG CTC 425 
Pro Ala Ala Phe Asp Ala Phe Cys Arg Glu Gin Gin Val Thr Arg Leu 

50 55 60 

GAC GTC GAA GCG AAC CCA 443 
Asp Val Glu Ala Asn Pro 
65 70 

4 5 £BiiE#¥ 11-3080870 
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TGACCTTGAGGAGCAAGAA 462 
GTG ACC ATC GAG CTG AAG ACA GTC GAC ATC AAG CCG CTC CGG CAC ACC 510 
Met Thr He Glu Leu Lys Thr Val Asp He Lys Pro Leu Arg His Thr 

5 10 15 

TTT GCG CAT GTC GCG CAG AAC ATC GGC GGC GAC AAG ACG GCG ACG CGC 558 
Phe Ala His Val Ala Gin Asn He Gly Gly Asp Lys Thr Ala Thr Arg 

20 25 30 

TAC CAG GAA GGC ATG ATG GGC GCG CAG CCC CAG GAG AAC TTC CAT TAC 606 
Tyr Gin Glu Gly Met Met Gly Ala Gin Pro Gin Glu Asn Phe His Tyr 

35 40 45 

CGG CCG ACC TGG GAC CCG GAC TAC GAG ATC TTC GAT CCG TCG CGC TCG 654 
Arg Pro Thr Trp Asp Pro Asp Tyr Glu He Phe Asp Pro Ser Arg Ser 

50 55 60 

GCG ATC CGG ATG GCG AAC TGG TAC GCG TTG AAG GAT CCG CGC CAG TTC 702 
Ala He Arg Met Ala Asn Trp Tyr Ala Leu Lys Asp Pro Arg Gin Phe 
65 70 75 80 

TAC TAC GCG TCG TGG GCG ACC ACG CGG GCG CGC CAG CAG GAT GCG ATG 750 
Tyr Tyr Ala Ser Trp Ala Thr Thr Arg Ala Arg Gin Gin Asp Ala Met 

85 90 . 95 

GAG TCG AAC TTC GAG TTC GTC GAA TCG CGC CGG ATG ATC GGC CTG ATG 798 
Glu Ser Asn Phe Glu Phe Val Glu Ser Arg Arg Met He Gly Leu Met 

100 105 110 

CGC GAC GAC GTG GCC GCG CGG GCG CTC GAC GTG CTG GTG CCG CTG CGC 846 
Arg Asp Asp Val Ala Ala Arg Ala Leu Asp Val Leu Val Pro Leu Arg 

115 120 125 

CAC GCC GCG TGG GGC GCG AAC ATG AAC AAC GCG CAG ATC TGC GCG CTC 894 
His Ala Ala Trp Gly Ala Asn Met Asn Asn Ala Gin He Cys Ala Leu 

130 135 140 

GGC TAC GGC ACG GTG TTC ACC GCG CCC GCG ATG TTC CAT GCG ATG GAC 942 

4 6 ffifE$#¥ 11-3080870 
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Gly Tyr Gly Thr Val Phe Thr Ala Pro Ala Met Phe His Ala Met Asp 
145 150 155 160 

AAC CTC GGC GTC GCG CAA TAC CTC ACG CGT CTC GCG CTC GCG ATG GCC 990 

Asn Leu Gly Val Ala Gin Tyr Leu Thr Arg Leu Ala Leu Ala Met Ala 

165 170 175 

GAG CCC GAC GTG CTG GAG GCG GCC AAG GCG ACC TGG ACC CGC GAC GCC 1038 

Glu Pro Asp Val Leu Glu Ala Ala Lys Ala Thr Trp Thr Arg Asp Ala 

180 185 190 

GCC TGG CAG CCG CTG CGC CGC TAC GTC GAG GAC ACG CTG GTC GTC GCC 1086 

Ala Trp Gin Pro Leu Arg Arg Tyr Val Glu Asp Thr Leu Val Val Ala 

195 200 205 

GAT CCG GTC GAG CTG TTC ATC GCG CAG AAC CTC GCG CTC GAC GGC CTG 1134 

Asp Pro Val Glu Leu Phe He Ala Gin Asn Leu Ala Leu Asp Gly Leu 

210 215 220 

CTG TAT CCG CTC GTC TAC GAC CGC TTC GTC GAC GAA CGG ATC GCG CTC 1182 

Leu Tyr Pro Leu Val Tyr Asp Arg Phe Val Asp Glu Arg He Ala Leu 
225 230 235 240 

GAA GGC GGC TCG GCA GTC GCG ATG CTG ACC GCG TTC ATG CCC GAA TGG 1230 

Glu Gly Gly Ser Ala Val Ala Met Leu Thr Ala Phe Met Pro Glu Trp 

245 250 255 

CAC ACC GAG TCG AAC CGC TGG ATC GAC GCG GTC GTG AAG ACG ATG GCC 1278 

His Thr Glu Ser Asn Arg Trp He Asp Ala Val Val Lys Thr Met Ala 

260 265 270 

GCC GAA TCC GAC GAC AAC CGC GCG CTG CTC GCC CGC TGG ACA CGC GAC 1326 

Ala Glu Ser Asp Asp Asn Arg Ala Leu Leu Ala Arg Trp Thr Arg Asp 

275 280 285 

TGG TCC GCG CGC GCC GAG GCG GCA CTG GCA CCG GTG GCG GCA CGC GCG 1374 

Trp Ser Ala Arg Ala Glu Ala Ala Leu Ala Pro Val Ala Ala Arg Ala 
290 295 300 
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CTG CAG GAT GCC GGG CGC GCG GCG CTC GAC GAA GTG CGC GAG CAG TTC 1422 
Leu Gin Asp Ala Gly Arg Ala Ala Leu Asp Glu Val Arg Glu Gin Phe 
305 310 315 320 

CAC GCA CGC GCG GCC AGG CTC GGC ATC GCG CTC 1455 
His Ala Arg Ala Ala Arg Leu Gly He Ala Leu 

325 330 
TGACGACGGG AATCCTCCCT TAACCCAAGG AATGCCAGC 1494 
ATG TCC AAC GTA TTC ATC GCC TTT CAG GCC AAT GAG GAC TCC AGA CCG 1542 
Met Ser Asn Val Phe lie Ala Phe Gin Ala Asn Glu Asp Ser Arg Pro 

5 10 15 

ATC GTG GAT GCG ATC GTC GCC GAC AAC CCG CGC GCG GTG GTG GTC GAG 1590 
He Val Asp Ala He Val Ala Asp Asn Pro Arg Ala Val Val Val Glu 

20 25 30 

TCG CCC GGC ATG GTC AAG ATC GAC GCG CCG GAC CGG CTG ACG ATC CGC 1638 
Ser Pro Gly Met Val Lys He Asp Ala Pro Asp Arg Leu Thr He Arg 

35 40 45 

CGC GAA ACG ATC GAG GAA CTG ACC GGC ACG CGC TTC GAC CTG CAG CAG 1686 
Arg Glu Thr He Glu Glu Leu Thr Gly Thr Arg Phe Asp Leu Gin Gin 

50 55 60 

CTC CAG GTC AAC CTG ATC ACG CTG TCA GGC CAC ATC GAC GAG GAC GAC 1734 
Leu Gin Val Asn Leu He Thr Leu Ser Gly His He Asp Glu Asp Asp 
65 70 75 80 

GAC GAG TTC ACG CTG AGC TGG TCG CAC 1761 
Asp Glu Phe Thr Leu Ser Trp Ser His 

85 

TGAACGCCGC GCCACGCGCA CCGACAACAC CGGAGACACG A 1802 
ATG GAC ACG CCA ACG CTC AAG AAA AAA CTC GGC CTG AAG GAC CGC TAC 1850 
Met Asp Thr Pro Thr Leu Lys Lys Lys Leu Gly Leu Lys Asp Arg Tyr 
5 10 15 
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GCG GCA ATG ACG CGC GGC CTC GGC TGG GAG ACG ACC TAC CAG CCG ATG 1898 
Ala Ala Met Thr Arg Gly Leu Gly Trp Glu Thr Thr Tyr Gin Pro Met 

20 25 30 

GAC AAG GTC TTC CCG TAC GAC CGC TAC GAG GGC ATC AAG ATC CAC GAC 1946 
Asp Lys Val Phe Pro Tyr Asp Arg Tyr Glu Gly He Lys He His Asp 

35 40 45 

TGG GAC AAG TGG GTC GAC CCG TTC CGC CTG ACG ATG GAT GCG TAC TGG 1994 
Trp Asp Lys Trp Val Asp Pro Phe Arg Leu Thr Met Asp Ala Tyr Trp 

50 55 60 

AAA TAC CAG GGC GAG AAG GAA AAG AAG CTG TAC GCG GTG ATC GAC GCG 2042 
Lys Tyr Gin Gly Glu Lys Glu Lys Lys Leu Tyr Ala Val He Asp Ala 
65 70 75 80 

TTC ACG CAG AAC AAC GCG TTC CTC GGC GTG AGC GAC GCC CGC TAC ATC 2090 
Phe Thr Gin Asn Asn Ala Phe Leu Gly Val Ser Asp Ala Arg Tyr He 

85 90 95 

AAC GCG CTG AAG CTG TTC CTC CAG GGC GTG ACG CCG CTC GAA TAC CTC 2138 
Asn Ala Leu Lys Leu Phe Leu Gin Gly Val Thr Pro Leu Glu Tyr Leu 

100 105 110 

GCG CAC CGC GGC TTC GCG CAT GTC GGC CGG CAC TTC ACC GGC GAG GGC 2186 
Ala His Arg Gly Phe Ala His Val Gly Arg His Phe Thr Gly Glu Gly 

115 120 125 

GCG CGC ATC GCG TGC CAG ATG CAG TCG ATC GAC GAG CTG CGG CAC TAC 2234 
Ala Arg He Ala Cys Gin Met Gin Ser He Asp Glu Leu Arg His Tyr 

130 135 140 

CAG ACC GAA ACG CAT GCG ATG TCG ACG TAC AAC AAG TTC TTC AAC GGG 2282 
Gin Thr Glu Thr His Ala Met Ser Thr Tyr Asn Lys Phe Phe Asn Gly 
145 150 155 160 

TTC CAT CAC TCG AAC CAG TGG TTC GAC CGC GTG TGG TAC CTG TCG GTG 2330 
Phe His His Ser Asn Gin Trp Phe Asp Arg Val Trp Tyr Leu Ser Val 
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165 170 175 

CCG AAG TCG TTC TTC GAG GAC GCG TAT TCG TCG GGG CCG TTC GAG TTC 2378 

Pro Lys Ser Phe Phe Glu Asp Ala Tyr Ser Ser Gly Pro Phe Glu Phe 

180 185 190 

CTG ACC GCG GTC AGC TTC TCG TTC GAA TAC GTG CTG ACG AAC CTG CTG 2426 

Leu Thr Ala Val Ser Phe Ser Phe Glu Tyr Val Leu Thr Asn Leu Leu 

195 200 205 

TTC GTG CCG TTC ATG TCG GGC GCC GCC TAC AAC GGT GAC ATG TCG ACC 2474 

Phe Val Pro Phe Met Ser Gly Ala Ala Tyr Asn Gly Asp Met Ser Thr 

210 215 220 

GTC ACG TTC GGC TTC TCC GCG CAG TCG GAC GAA TCG CGT CAC ATG ACG 2522 

Val Thr Phe Gly Phe Ser Ala Gin Ser Asp Glu Ser Arg His Met Thr 
225 230 235 240 

CTC GGC ATC GAA TGC ATC AAG TTC CTG CTC GAA CAG GAC CCG GAC AAC 2570 

Leu Gly He Glu Cys He Lys Phe Leu Leu Glu Gin Asp Pro Asp Asn 

245 250 255 

GTG CCG ATC GTG CAG CGC TGG ATC GAC AAG TGG TTC TGG CGC GGC TAC 2618 

Val Pro He Val Gin Arg Trp He Asp Lys Trp Phe Trp Arg Gly Tyr 

260 265 270 

CGG CTG CTG ACG CTG GTC GCG ATG ATG ATG GAC TAC ATG. CAG CCC AAG 2666 

Arg Leu Leu Thr Leu Val Ala Met Met Met Asp Tyr Met Gin Pro Lys 

275 280 285 

CGC GTG ATG AGC TGG CGC GAG TCG TGG GAG ATG TAC GCC GAG CAG AAC 2714 

Arg Val Met Ser Trp Arg Glu Ser Trp Glu Met Tyr Ala Glu Gin Asn 

290 295 300 

GGC GGC GCG CTG TTC AAG GAT CTC GCG CGC TAC GGC ATT CGC GAG CCG 2762 

Gly Gly Ala Leu Phe Lys Asp Leu Ala Arg Tyr Gly He Arg Glu Pro 
305 310 315 320 

AAG GGC TGG CAG GAC GCC TGC GAA GGC AAG GAT CAC ATC AGC CAC CAG 2810 
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Lys Gly Trp Gin Asp Ala Cys Glu Gly Lys Asp His He Ser His Gin 

325 330 335 

GCG TGG TCG ACG TTC TAC GGC TTC AAC GCG GCC TCG GCG TTC CAC ACC 2858 

Ala Trp Ser Thr Phe Tyr Gly Phe Asn Ala Ala Ser Ala Phe His Thr 

340 345 350 

TGG GTG CCG ACC GAA GAC GAA ATG GGC TGG CTG TCG GCG AAG TAT CCC 2906 

Trp Val Pro Thr Glu Asp Glu Met Gly Trp Leu Ser Ala Lys Tyr Pro 

355 360 365 

GAC TCG TTC GAC CGC TAC TAC CGC CCG CGC TTC GAT CAC TGG GGC GAG 2954 

Asp Ser Phe Asp Arg Tyr Tyr Arg Pro Arg Phe Asp His Trp Gly Glu 

370 375 380 

CAG GCC AGG GCC GGC AAC CGC TTC TAC ATG AAG ACG CTG CCG ATG CTG 3002 

Gin Ala Arg Ala Gly Asn Arg Phe Tyr Met Lys Thr Leu Pro Met Leu 

385 390 395 400 

TGC CAG ACG TGC CAG ATC CCG ATG CTG TTC ACC GAG CCG GGC AAC CCG 3050 

Cys Gin Thr Cys Gin lie Pro Met Leu Phe Thr Glu Pro Gly Asn Pro 

405 410 415 

ACG AAG ATC GGC GCG CGC GAA TCG AAC TAC CTC GGC AAC AAG TTC CAC 3098 

Thr Lys He Gly Ala Arg Glu Ser Asn Tyr Leu Gly Asn Lys Phe His 

420 425 430 

TTC TGC AGC GAC CAC TGC AAG GAC ATC TTC GAT CAC GAG CCG CAG AAA 3146 

Phe Cys Ser Asp His Cys Lys Asp He Phe Asp His Glu Pro Gin Lys 

435 440 445 

TAC GTG CAG GCG TGG CTG CCG GTG CAC CAG ATC CAT CAG GGC AAC TGC 3194 

Tyr Val Gin Ala Trp Leu Pro Val His Gin He His Gin Gly Asn Cys 

450 455 460 

TTC CCG CCC GAT GCG GAC CCG GGC GCG GAG GGC TTC GAT CCG CTC GCC 3242 

Phe Pro Pro Asp Ala Asp Pro Gly Ala Glu Gly Phe Asp Pro Leu Ala 

465 470 475 480 
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GCG GTG CTC GAC TAC TAC GCG GTG ACG ATG GGC CGC GAC AAC CTC GAT 3290 

Ala Val Leu Asp Tyr Tyr Ala Val Thr Met Gly Arg Asp Asn Leu Asp 

485 490 495 

TTC GAC GGC TCG GAA GAC CAG AAG AAC TTC GCG GCG TGG CGC GGC CAG 3338 

Phe Asp Gly Ser Glu Asp Gin Lys Asn Phe Ala Ala Trp Arg Gly Gin 

500 505 510 

GCC ACG CGC AAC 3350 
Ala Thr Arg Asn 
515 

TGACCCGCAA CGACAAGCAA TCTTGACGAG GGCCCGCGAA GCGCCGATGC GCGAACGCGG 3410 
GCCGACAGGA GACAAAC 3427 

ATG GCC GTC ATC GCG CTC AAA CCC TAC GAC TTC CCG GTG AAG GAT GCC 3475 

Met Ala Val He Ala Leu Lys Pro Tyr Asp Phe Pro Val Lys Asp Ala 

5 10 15 

GTC GAG AAG TTT CCG GCG CCG CTG CTC TAC GTG TGC TGG GAA AAC CAT 3523 

Val Glu Lys Phe Pro Ala Pro Leu Leu Tyr Val Cys Trp Glu Asn His 

20 25 30 

CTG ATG TTC CCG GCG CCG TTC TGC CTG CCG CTG CCG CCC GAC ATG CCG 3571 

Leu Met Phe Pro Ala Pro Phe Cys Leu Pro Leu Pro Pro Asp Met Pro 

35 40 45 

TTC GGC GCG CTG GCC GGC GAC GTG CTG CCG CCC GTC TAC GGC TAT CAC 3619 

Phe Gly Ala Leu Ala Gly Asp Val Leu Pro Pro Val Tyr Gly Tyr His 

50 55 60 

CCC GAC TTC GCG AAG ATC GAC TGG GAT CGC GTC GAG TGG TTC CGG TCG 3667 

Pro Asp Phe Ala Lys He Asp Trp Asp Arg Val Glu Trp Phe Arg Ser 
65 70 75 80 

GGC GAG CCG TGG GCG CCG GAC CCG GCG AAG AGC CTG GCC GGC AAC GGC 3715 

Gly Glu Pro Trp Ala Pro Asp Pro Ala Lys Ser Leu Ala Gly Asn Gly 

85 90 95 
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CTC GGG CAC AAG GAC CTG ATC AGC TTC CGC ACG CCC GGC CTC GAC GGC 3763 

Leu Gly His Lys Asp Leu He Ser Phe Arg Thr Pro Gly Leu Asp Gly 

100 105 110 

CTC GGC GGC GCG AGC TTC 3781 
Leu Gly Gly Ala Ser Phe 
115 

TGACCGCCAC GCGGACGAGC GAACCATC 3809 

ATG AGC CAC CAA CTT ACC ATC GAG CCG CTG GGC GTC ACG ATC GAG GTC 3857 

Met Ser His Gin Leu Thr lie Glu Pro Leu Gly Val Thr He Glu Val 

5 10 15 

GAG GAA GGA CAG ACG ATG CTC GAT GCC GCG CTG CGC CAG GGC ATC TAC 3905 

Glu Glu Gly Gin Thr Met Leu Asp Ala Ala Leu Arg Gin Gly He Tyr 

20 25 30 

ATT CCG CAC GCG TGC TGT CAC GGG CTG TGC GGC ACC TGC AAG GTC GCC 3953 

He Pro His Ala Cys Cys His Gly Leu Cys Gly Thr Cys Lys Val Ala 

35 40 45 

GTG CTC GAC GGC GAG ACC GAT CCC GGC GAT GCG AAC CCG TTC GCG CTG 4001 

Val Leu Asp Gly Glu Thr Asp Pro Gly Asp Ala Asn Pro Phe Ala Leu 

50 55 60 

ATG GAT TTC GAG CGC GAG GAA GGC AAG GCG CTC GCG TGC TGC GCG ACG 4049 

Met Asp Phe Glu Arg Glu Glu Gly Lys Ala Leu Ala Cys Cys Ala Thr 
65 70 75 80 

CTG CAG GCC GAC ACC GTG ATC GAG GCC GAC GTC GAC GAG GAG CCG GAT 4097 

Leu Gin Ala Asp Thr Val lie Glu Ala Asp Val Asp Glu Glu Pro Asp 

85 90 95 

GCG GAA ATC ATC CCG GTC AGG GAC TTC GCG GCC GAC GTC ACG CGC ATC 4145 

Ala Glu He He Pro Val Arg Asp Phe Ala Ala Asp Val Thr Arg He 

100 105 110 

GAA CAG CTC ACG CCG ACC ATC AAG TCG ATC CGC CTG AAG CTG TCG CAG 4193 
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Glu Gin Leu Thr Pro Thr He Lys Ser He Arg Leu Lys Leu Ser Gin 

115 120 125 

CCG ATC CGC TTC CAG GCG GGC CAG TAC GTG CAG CTC GAG ATT CCC GGC 4241 
Pro He Arg Phe Gin Ala Gly Gin Tyr Val Gin Leu Glu He Pro Gly 

130 135 140 

CTC GGG CAG AGC CGC GCG TTC TCG ATC GCG AAC GCG CCG GCC GAC GTC 4289 
Leu Gly Gin Ser Arg Ala Phe Ser He Ala Asn Ala Pro Ala Asp Val 
145 150 155 160 

GCG GCC ACC GGC GAG ATC GAA CTG AAC GTG CGG CAG GTG CCG GGC GGG 4337 
Ala Ala Thr Gly Glu He Glu Leu Asn Val Arg Gin Val Pro Gly Gly 

165 170 175 

CTC GGC ACG GGC TAC CTG CAC GAG CAA CTG GCG ACG GGC GAG CGC GTG 4385 
Leu Gly Thr Gly Tyr Leu His Glu Gin Leu Ala Thr Gly Glu Arg Val 

180 185 190 

CGC CTG TCG GGC CCG TAC GGC CGC TTC TTC GTG CGT CGC TCG GCC GCG 4433 
Arg Leu Ser Gly Pro Tyr Gly Arg Phe Phe Val Arg Arg Ser Ala Ala 

195 200 205 

CGG CCG ATG ATC TTC ATG GCC GGC GGG TCG GGG CTG TCG AGC CCG CGC 4481 
Arg Pro Met He Phe Met Ala Gly Gly Ser Gly Leu Ser Ser Pro Arg 

210 215 220 

TCG ATG ATC GCG GAC CTG CTC GCA AGC GGC GTC ACC GCG CCG ATC ACG 4529 
Ser Met He Ala Asp Leu Leu Ala Ser Gly Val Thr Ala Pro lie Thr 
225 230 235 240 

CTG GTC TAC GGT CAG CGC AGC GCG CAG GAG CTC TAC TAC CAC GAC GAA 4577 
Leu Val Tyr Gly Gin Arg Ser Ala Gin Glu Leu Tyr Tyr His Asp Glu 

245 250 255 

TTC CGC GCG CTG GCC GAA CGC CAT CCG AAC TTC ACG TAC GTG CCG GCG 4625 
Phe Arg Ala Leu Ala Glu Arg His Pro Asn Phe Thr Tyr Val Pro Ala 
260 265 270 
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CTG TCC GAA GGC GCA CCG CAC 
Leu Ser Glu Gly Ala Pro His 
275 

GTG CAC GAC GTC GCG AAG GCA 
Val His Asp Val Ala Lys Ala 
290 295 
CAG GCG TAC CTG TGC GGG CCG 
Gin Ala Tyr Leu Cys Gly Pro 
305 310 
ACG CTG ATG CAG GGG CGC CTG 
Thr Leu Met Gin Gly Arg Leu 
325 

TTC ATC TCG GCG GCC GAC GCG 
Phe He Ser Ala Ala Asp Ala 
340 

CGG GTG 
Arg Val 
TGAC 

ATG GAC GCG GGC CGC GTA TGC 
Met Asp Ala Gly Arg Val Cys 

5 

GAG CGC TAT GCG TGC GTG TCC 
Glu Arg Tyr Ala Cys Val Ser 
20 

AAA CTC GGC CGG CGC GGC ATT 
Lys Leu Gly Arg Arg Gly He 
35 

GGC GTG TGC AAG GTG CGC GTG 
Gly Val Cys Lys Val Arg Val 



GCG GGC GGC GAC GTC GCG CAA 
Ala Gly Gly Asp Val Ala Gin 
280 285 
CAT TTC GGC GGC GAC TTC TCC 
His Phe Gly Gly Asp Phe Ser 
300 

CCC GCG ATG ATC GAC GCG TGC 
Pro Ala Met He Asp Ala Cys 
315 

TTC GAG CGC GAC ATC TAT CAC 
Phe Glu Arg Asp He Tyr His 
330 

CAA CAG ACG CGC AGC CCG CTG 
Gin Gin Thr Arg Ser Pro Leu 
345 



GGG ACG GTC ACG ATC GCG CAG 

Gly Thr Val Thr He Ala Gin 
10 

GGC GAG TCG CTG CTG GCC GGC 

Gly Glu Ser Leu Leu Ala Gly 

25 30 

CCG GTC GGC TGC CTG AAC GGC 

Pro Val Gly Cys Leu Asn Gly 
40 45 

CTG CGC GGT GCG GTG CGC AAG 

Leu Arg Gly Ala Val Arg Lys 

5 5 , 



GGG TTC 4673 
i Gly Phe 

: GGG CAC 4721 
Gly His 

; ATC ACG 4769 
; He Thr 
320 

; GAG AAG 4817 
Glu Lys 
335 

I TTC CGG 4865 
i Phe Arg 
350 

4871 

4875 

; ACC GAC 4923 
i Thr Asp 
15 

: ATG GCG 4971 
Met Ala 

: GGG TGC 5019 
' Gly Cys 

I CTC GGG 5067 
Leu Gly 

ffifE#¥ 11-30808 70 



4#¥ 10-310801 

50 55 60 

CCG ATC AGC CGT GCC CAT GTG AGC GCG GAA GAA GAG AAC GAC GGC TAC 5115 
Pro He Ser Arg Ala His Val Ser Ala Glu Glu Glu Asn Asp Gly Tyr 
65 70 75 80 

GCG CTT GCG TGC CGC GTC GTG CCG GAC GGC GAC GTC GAA CTC GAA GTG 5163 
Ala Leu Ala Cys Arg Val Val Pro Asp Gly Asp Val Glu Leu Glu Val 

85 90 95 

GCC GGC CGG CTC AGG AAG CCG TTC TTC TGC GGC ATG GCA TGT GCC GGC 5211 
Ala Gly Arg Leu Arg Lys Pro Phe Phe Cys Gly Met Ala Cys Ala Gly 

100 105 110 

ACG GCG GCG ATC AAC AAG 5229 
Thr Ala Ala He Asn Lys 
115 

TAACCAGGAG GAGACTCACC 
TGGACATGGA AGCGGCGCTG 
GCGACGCGGC GGGCAACGTC 
TCCTGTCGCC GTCCGATCAG 
CCGATCTGGA TGCGCTGCAG 
CCGAAGGCGC GCTGCCGGCG 
AACTGCGGCT GTTCGCGAAG 
ATCCGTGGCC CGACGACATT 
TGTGCGAACT GAACCCGGAG 
CCGAGTGTCT CGACTTCCAT 
[0 0 9 6] 

mmm^ 2 

Si#f©*3 : 7 6 

m<z>m : — #§t 
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ATGGGTGTGA TGCGTATTGG 
CGTCATTACG TACGCGTGCT 
TACCTGAAAT GCTGGGACGA 
GCGGGGCTCA AGCATGCCGC 
CAGCGCATCG AAGCGTACGG 
GTCGGCCGCC AACTGCGGTT 
AAGGCGCTGG TGGGCACCGC 
CCGGGCTCGG CCGTGCACTG 
GCCGGCGTGA ACCGCGTCGA 
CTGGCCGAGC AGGTGATGGT 



TCATGTCAGT CTGAAGGTGA 5289 
CGGCATGCAG GAAACGATGC 5349 
ATGGGACAAG TATTCGCTGA 5409 
CTACAAGGTC GAGCACGACG 5469 
GATCGCGACC GAGATGCTGC 5529 
CCTGCTGCCG AGCGGCCATG 5589 
GGTCGGCTCG CTGAACCCCG 5649 
GCTCGACCAC TGCCTGCTGA 5709 
GGAGAACACG CGCTTCATGG 5769 
CGGCCCGGGC AACACGATC 5828 
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mn&mM. • t o mK^y k 

Met Glu Ala Thr Pro lie Met Asn Gin His Pro Thr Asp Leu Ser Pro 

5 10 15 

Phe Asp Pro Gly Arg Lys Cys Val Arg Val Thr Gly Thr Asn Ala Arg 

20 25 30 

Gly Phe Val Glu Phe Glu Leu Ser He Gly Gly Ala Pro Glu Leu Cys 

35 40 45 

Val Glu Leu Thr Leu Ser Pro Ala Ala Phe Asp Ala Phe Cys Arg Glu 

50 55 60 

Gin Gin Val Thr Arg Leu Asp Val Glu Ala Asn Pro 
65 70 75 

[0 0 9 7] 

m^m^r : 3 

mPKDMZ : 3 5 5 
mW(DM : 7 $ J & 

mom : 

mno^rnm TomuKy^K 
mn : 

Met Arg Ser Ala Ala Asn Ser 

5 

Thr His Asp Leu Glu Glu Gin 

20 

Asp He Lys Pro Leu Arg His 

35 

Gly Gly Asp Lys Thr Ala Thr 

50 55 
Gin Pro Gin Glu Asn Phe His 

5 7 ffiSE#^ 11-3080870 



Arg Ser Arg Gly Ser Thr Ser Lys Arg 

10 15 
Glu Val Thr He Glu Leu Lys Thr Val 

25 30 
Thr Phe Ala His Val Ala Gin Asn He 
40 45 
Arg Tyr Gin Glu Gly Met Met Gly Ala 
60 

Tyr Arg Pro Thr Trp Asp Pro Asp Tyr 
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65 70 75 80 

Glu He Phe Asp Pro Ser Arg Ser Ala lie Arg Met Ala Asn Trp Tyr 

85 90 95 

Ala Leu Lys Asp Pro Arg Gin Phe Tyr Tyr Ala Ser Trp Ala Thr Thr 

100 105 110 

Arg Ala Arg Gin Gin Asp Ala Met Glu Ser Asn Phe Glu Phe Val Glu 

115 120 125 

Ser Arg Arg Met He Gly Leu Met Arg Asp Asp Val Ala Ala Arg Ala 

130 135 140 

Leu Asp Val Leu Val Pro Leu Arg His Ala Ala Trp Gly Ala Asn Met 
145 150 155 160 

Asn Asn Ala Gin He Cys Ala Leu Gly Tyr Gly Thr Val Phe Thr Ala 

165 170 175 

Pro Ala Met Phe His Ala Met Asp Asn Leu Gly Val Ala Gin Tyr Leu 

180 185 190 

Thr Arg Leu Ala Leu Ala Met Ala Glu Pro Asp Val Leu Glu Ala Ala 

195 200 205 

Lys Ala Thr Trp Thr Arg Asp Ala Ala Trp Gin Pro Leu Arg Arg Tyr 

210 215 220 

Val Glu Asp Thr Leu Val Val Ala Asp Pro Val Glu Leu Phe He Ala 
225 230 235 240 

Gin Asn Leu Ala Leu Asp Gly Leu Leu Tyr Pro Leu Val Tyr Asp Arg 

245 250 255 

Phe Val Asp Glu Arg He Ala Leu Glu Gly Gly Ser Ala Val Ala Met 

260 265 270 

Leu Thr Ala Phe Met Pro Glu Trp His Thr Glu Ser Asn Arg Trp He 

275 280 285 

Asp Ala Val Val Lys Thr Met Ala Ala Glu Ser Asp Asp Asn Arg Ala 
290 295 300 



5 8 
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Leu Leu Ala Arg Trp Thr Arg Asp Trp Ser Ala Arg Ala Glu Ala Ala 
305 310 315 320 

Leu Ala Pro Val Ala Ala Arg Ala Leu Gin Asp Ala Gly Arg Ala Ala 

325 330 335 

Leu Asp Glu Val Arg Glu Gin Phe His Ala Arg Ala Ala Arg Leu Gly 
340 345 350 

He Ala Leu 

355 

[0 0 9 8] 

m?m^ : 4 

W&PKD&Z : 8 9 

mwHnm its. ;m 
m<Dm : 

MFWMM : T o mM7j<U 1*7* F 

mn- 

Met Ser Asn Val Phe He Ala Phe Gin Ala Asn Glu Asp Ser Arg Pro 

5 10 15 

He Val Asp Ala He Val Ala Asp Asn Pro Arg Ala Val Val Val Glu 

20 25 30 

Ser Pro Gly Met Val Lys He Asp Ala Pro Asp Arg Leu Thr lie Arg 

35 40 45 

Arg Glu Thr lie Glu Glu Leu Thr Gly Thr Arg Phe Asp Leu Gin Gin 

50 55 60 

Leu Gin Val Asn Leu He Thr Leu Ser Gly His He Asp Glu Asp Asp 
65 70 75 80 

Asp Glu Phe Thr Leu Ser Trp Ser His 
85 

[0 0 9 9] 
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mWOMZ : 5 1 6 
SE#Jtf>M : r ^ J Wt 

K#f©M: TomNjK'J^f K 
KEF : 

Met Asp Thr Pro Thr Leu Lys Lys Lys Leu Gly Leu Lys Asp Arg Tyr 

5 10 15 

Ala Ala Met Thr Arg Gly Leu Gly Trp Glu Thr Thr Tyr Gin Pro Met 

20 25 30 

Asp Lys Val Phe Pro Tyr Asp Arg Tyr Glu Gly He Lys He His Asp 

35 40 45 

Trp Asp Lys Trp Val Asp Pro Phe Arg Leu Thr Met Asp Ala Tyr Trp 

50 55 60 

Lys Tyr Gin Gly Glu Lys Glu Lys Lys Leu Tyr Ala Val lie Asp Ala 
65 70 75 80 

Phe Thr Gin Asn Asn Ala Phe Leu Gly Val Ser Asp Ala Arg Tyr He 

85 90 95 

Asn Ala Leu Lys Leu Phe Leu Gin Gly Val Thr Pro Leu Glu Tyr Leu 

100 105 110 

Ala His Arg Gly Phe Ala His Val Gly Arg His Phe Thr Gly Glu Gly 

115 120 125 

Ala Arg He Ala Cys Gin Met Gin Ser lie Asp Glu Leu Arg His Tyr 

130 135 140 

Gin Thr Glu Thr His Ala Met Ser Thr Tyr Asn Lys Phe Phe Asn Gly 
145 150 155 160 

Phe His His Ser Asn Gin Trp Phe Asp Arg Val Trp Tyr Leu Ser Val 
165 170 175 

6 0 mSE# 5 P 11-3080870 



10—310801 



Pro Lys Ser Phe Phe Glu Asp Ala Tyr Ser Ser Gly Pro Phe Glu Phe 

180 185 190 

Leu Thr Ala Val Ser Phe Ser Phe Glu Tyr Val Leu Thr Asn Leu Leu 

195 200 205 

Phe Val Pro Phe Met Ser Gly Ala Ala Tyr Asn Gly Asp Met Ser Thr 

210 215 220 

Val Thr Phe Gly Phe Ser Ala Gin Ser Asp Glu Ser Arg His Met Thr 
225 230 235 240 

Leu Gly lie Glu Cys lie Lys Phe Leu Leu Glu Gin Asp Pro Asp Asn 

245 250 255 

Val Pro He Val Gin Arg Trp lie Asp Lys Trp Phe Trp Arg Gly Tyr 

260 265 270 

Arg Leu Leu Thr Leu Val Ala Met Met Met Asp Tyr Met Gin Pro Lys 

275 280 285 

Arg Val Met Ser Trp Arg Glu Ser Trp Glu Met Tyr Ala Glu Gin Asn 

290 295" 300 

Gly Gly Ala Leu Phe Lys Asp Leu Ala Arg Tyr Gly He Arg Glu Pro 
305 310 315 320 

Lys Gly Trp Gin Asp Ala Cys Glu Gly Lys Asp His lie Ser His Gin 

325 330 335 

Ala Trp Ser Thr Phe Tyr Gly Phe Asn Ala Ala Ser Ala Phe His Thr 

340 345 350 

Trp Val Pro Thr Glu Asp Glu Met Gly Trp Leu Ser Ala Lys Tyr Pro 

355 360 365 

Asp Ser Phe Asp Arg Tyr Tyr Arg Pro Arg Phe Asp His Trp Gly Glu 

370 375 380 

Gin Ala Arg Ala Gly Asn Arg Phe Tyr Met Lys Thr Leu Pro Met Leu 
385 390 395 400 

Cys Gin Thr Cys Gin He Pro Met Leu Phe Thr Glu Pro Gly Asn Pro 
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405 410 415 

Thr Lys lie Gly Ala Arg Glu Ser Asn Tyr Leu Gly Asn Lys Phe His 

420 425 430 

Phe Cys Ser Asp His Cys Lys Asp lie Phe Asp His Glu Pro Gin Lys 

435 440 445 

Tyr Val Gin Ala Trp Leu Pro Val His Gin lie His Gin Gly Asn Cys 

450 455 460 

Phe Pro Pro Asp Ala Asp Pro Gly Ala Glu Gly Phe Asp Pro Leu Ala 
465 470 475 480 

Ala Val Leu Asp Tyr Tyr Ala Val Thr Met Gly Arg Asp Asn Leu Asp 

485 490 495 

Phe Asp Gly Ser Glu Asp Gin Lys Asn Phe Ala Ala Trp Arg Gly Gin 
500 505 510 

Ala Thr Arg Asn 
515 
[0 10 0] 
IE#I## : 6 
@B^I©^$ : 1 18 
MF\(Dm : T ^ J & 

m.<m. : 

mmnmm. - Tomo^jw k 
@b#j : 

Met Ala Val lie Ala Leu Lys Pro Tyr Asp Phe Pro Val Lys Asp Ala 

5 10 15 

Val Glu Lys Phe Pro Ala Pro Leu Leu Tyr Val Cys Trp Glu Asn His 

20 25 30 

Leu Met Phe Pro Ala Pro Phe Cys Leu Pro Leu Pro Pro Asp Met Pro 
35 40 45 
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Phe Gly Ala Leu Ala Gly Asp Val Leu Pro Pro Val Tyr Gly Tyr His 

50 55 60 

Pro Asp Phe Ala Lys He Asp Trp Asp Arg Val Glu Trp Phe Arg Ser 
65 70 75 80 

Gly Glu Pro Trp Ala Pro Asp Pro Ala Lys Ser Leu Ala Gly Asn Gly 

85 90 95 

Leu Gly His Lys Asp Leu He Ser Phe Arg Thr Pro Gly Leu Asp Gly 

100 105 110 

Leu Gly Gly Ala Ser Phe 
115 
[0101] 
@B#!## : 7 
mn<D&-2 : 3 5 2 

mom. : 

mm&mm. t o m p # u k 
mn : 

Met Ser His Gin Leu Thr He Glu Pro Leu Gly Val Thr He Glu Val 

5 10 15 

Glu Glu Gly Gin Thr Met Leu Asp Ala Ala Leu Arg Gin Gly He Tyr 

20 25 30 

He Pro His Ala Cys Cys His Gly Leu Cys Gly Thr Cys Lys Val Ala 

35 40 45 

Val Leu Asp Gly Glu Thr Asp Pro Gly Asp Ala Asn Pro Phe Ala Leu 

50 55 60 

Met Asp Phe Glu Arg Glu Glu Gly Lys Ala Leu Ala Cys Cys Ala Thr 
65 70 75 80 

Leu Gin Ala Asp Thr Val He Glu Ala Asp Val Asp Glu Glu Pro Asp 

6 3 miE#¥ 1 1-3080870 
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85 90 95 

Ala Glu lie He Pro Val Arg Asp Phe Ala Ala Asp Val Thr Arg He 

100 105 110 

Glu Gin Leu Thr Pro Thr He Lys Ser He Arg Leu Lys Leu Ser Gin 

115 120 125 

Pro He Arg Phe Gin Ala Gly Gin Tyr Val Gin Leu Glu He Pro Gly 

130 135 140 

Leu Gly Gin Ser Arg Ala Phe Ser He Ala Asn Ala Pro Ala Asp Val 
145 150 155 160 

Ala Ala Thr Gly Glu He Glu Leu Asn Val Arg Gin Val Pro Gly Gly 

165 170 175 

Leu Gly Thr Gly Tyr Leu His Glu Gin Leu Ala Thr Gly Glu Arg Val 

180 185 190 

Arg Leu Ser Gly Pro Tyr Gly Arg Phe Phe Val Arg Arg Ser Ala Ala 

195 200 205 

Arg Pro Met He Phe Met Ala Gly Gly Ser Gly Leu Ser Ser Pro Arg 

210 215 220 

Ser Met He Ala Asp Leu Leu Ala Ser Gly Val Thr Ala Pro He Thr 
225 230 235 240 

Leu Val Tyr Gly Gin Arg Ser Ala Gin Glu Leu Tyr Tyr His Asp Glu 

245 250 255 

Phe Arg Ala Leu Ala Glu Arg His Pro Asn Phe Thr Tyr Val Pro Ala 

260 265 270 

Leu Ser Glu Gly Ala Pro His Ala Gly Gly Asp Val Ala Gin Gly Phe 

275 280 285 

Val His Asp Val Ala Lys Ala His Phe Gly Gly Asp Phe Ser Gly His 

290 295 300 

Gin Ala Tyr Leu Cys Gly Pro Pro Ala Met He Asp Ala Cys He Thr 
305 310 315 320 
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Thr Leu Met Gin Gly Arg Leu Phe Glu Arg Asp He Tyr His Glu Lys 

325 330 335 

Phe He Ser Ala Ala Asp Ala Gin Gin Thr Arg Ser Pro Leu Phe Arg 
340 345 350 

[0 10 2] 
K*J## : 8 
mn<D£k2 : 1 1 8 

mmoM : r ^ j m 
m&m. : -*m 

SB?!! : 

Met Asp Ala Gly Arg Val Cys Gly Thr Val Thr He Ala Gin Thr Asp 

5 10 15 

Glu Arg Tyr Ala Cys Val Ser Gly Glu Ser Leu Leu Ala Gly Met Ala 

20 25 30 

Lys Leu Gly Arg Arg Gly He Pro Val Gly Cys Leu Asn Gly Gly Cys 

35 40 45 

Gly Val Cys Lys Val Arg Val Leu Arg Gly Ala Val Arg Lys Leu Gly 

50 55 60 

Pro He Ser Arg Ala His Val Ser Ala Glu Glu Glu Asn Asp Gly Tyr 
65 70 75 80 

Ala Leu Ala Cys Arg Val Val Pro Asp Gly Asp Val Glu Leu Glu Val 

85 90 95 

Ala Gly Arg Leu Arg Lys Pro Phe Phe Cys Gly Met Ala Cys Ala Gly 

100 105 110 

Thr Ala Ala lie Asn Lys 
115 

[0 10 3] 
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BB#f## : 9 

I2#J<Z>JI$ : 3 6 

uncom. : mm 

fm : 

AGTCCGCCAT GGAGGCGACA CCGATCATGA ATCAGC 36 
[0 10 4] 

wmtt : 1 o 

IB#I©J|£ : 3 4 

gs#i©M : mm 
mvm : 

ffi^I©3aiB: PCRM^7>f7- 
@B#J : 

CACCGACCAT GGATCAGCAC CCCACCGATC TTTC 34 

[0 10 5] 
BB#I## : 1 1 
m&J<DMZ : 3 4 

TGCCGCCTTC CATGGGTTCT GCCGCGAACA GCAG 34 

[0 10 6] 
@E#J## : 1 2 
ffiajCDSS : 3 9 

6 6 mSE#¥ 1 1-3080870 
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ww<dm. : mm 

@H#I : 

AGCAAGCCAT GGCCATCGAG CTGAAGACAG TCGACATCA 39 
[0 10 7] 
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